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Since 1985, the third carbon allotrope C60 had been found, scientists have never 
stopped in the field of fullerene research. Although there have been a great many of 
achievements in the experimental and theoretical investigations of fullerenes, but the 
products from available synthetic methods are very complex; and their formation 
mechanism is still a puzzle to chemists and physicists. The further research on the 
formation mechanism of fullerene relies on trapping and characterizing the 
intermediates and fragments of fullerenes. We not only in the efforts to study the 
mechanism of fullerenes formation, but also in the chemical properties of intermediate 
products (chlorinated carbon clusters) and the formation mechanism involving smaller 
fullerenes, and searching for suitable reactions to synthesize and separate the products 
effectively. In this dissertation, the synthesis, separation and characterization of 
chlorinated carbon clusters and small fullerene precursor were studied. The three 
aspects of this dissertation are detailed as follows: 
(1) Perchlorodecacyclene (C36Cl18) and C36Cl20 were synthesized by heating the solid 
mixture of phosphorus pentchloride (PCl5), and polycyclic aromatic hydrocarbons 
(PAHs) in a autoclave, or by BMC (a mixture of AlCl3、S2Cl2 and SO2Cl2) method. 
The products which were synthesized by BMC method are very complex or 
non-perchlorination as compared to PCl5 strategy, so we ultimately selected 
phosphorus pentchloride (PCl5) as chloride reagent for our research. The solubility of 
perchlorodecacyclene (C36Cl18) in common solvents is very poor, but we got the 
structural information by the reaction of C36Cl18 with sodium 
4-methoxyphenylthiolate. After growing single crystals, recrystallization, High 
Performance Liquid Chromatography (HPLC) separation, not only C36Cl20 and 
C36Cl12(C7H7OS)6 have been characterized by  FTIR, UV-vis,APCI-MS and NMR, 
but also C36Cl20 has been characterized by X-ray single diffraction. 















via F-C reaction, and the precursor of small fullerene C39H21Br3 was synthesized via 
aldol cyclotrimerization reaction. After separating and growing single crystals, the 
products all have been characterized by FTIR, UV-vis, APCI-MS and NMR, and 
C13H9BrO has been characterized by X-ray single diffraction. 
(3) The precursor of small fullerene C36H30, C36H27Cl3 and the inermediate products 
of the reaction were separated and characterized by High Performance Liquid 
Chromatography (HPLC). The pure products have been characterized by FTIR, 
UV-vis and melting point. 































第一章 绪 论 
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第一章 绪 论 
3 
1.1.1  “BMC”氯化法 
自从合成了全氯代甲苯以来，Ballester 小组一直致力于全氯代芳香化合物的
合成。Ballester 及其合作者[19,20]共同发现了一种温和有效的“BMC”氯化试剂，即
以 AlCl3 为催化剂、以 S2Cl2 和 SO2Cl2 为反应试剂和溶剂)，合成全氯代化合物。
如 Sun 等[21-25]以相应的 C-H 化合物为原料，合成了 perchlorocoronene(C24Cl12)，
Decachloro-4,5-methanophenanthrene(C15Cl10)，Decachloropyrene(C16Cl10), Dode- 
cachloro-2,3-ben-zofluorne(C20Cl12)等一系列全氯代芳香化合物。这种合成方法的



























他们分解氯的速率以及密封容器内的压强，如 C60 与 ICl 反应中，在 120°C 反应
30 天产物为 C60Cl28，而在 250-280°C 时，反应 1-3 天，其产物为 C60Cl30。若要
得到目标产物则需要不断的尝试反应温度。 
























1.1.4  其它合成法 
上述氯化方法是本课题组常用的氯化方法，除此以外还有一些氯化方法: 
高温裂解法：在这方法发现之前，C18Cl12使用没有合成得到，直到1994 年，
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